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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

2. Description of the Related Art 

5, emttf&m'ikizteiz&w-ffiftBizm-tbM < z t tf%\t>*ix^z> 0 



- 1 - 



1-1 pn 

1-3 p13 

3-1 p31 

3-3 p33 

tctc Ls p11, p13, p31, p33 I* 0 b 1 (Dfflomv. p11 + p13 + p31 + 
p33 = 1 "C <fc -§> o 

D=p11p33-p13p31 

D l*IEm<Dfii£ <!: 0-1 f B 1(7)fil$ d: ck 9 icMiE Lfc D' <t 9 

li?¥ISlt<^i^tltU§o D' It D>0orD=0 0)i§£l*> DOM 1 ) 

# 3 ft :*: fit I* > <fcitT?#*. bti^, 

Dmax=min(p1 A x pA3,p3A x pA1) 

tztzLs p1 AI*m-Jift<D* v-V-7 b;U^Jt(p1A=p11+p13), pA3 
liH-MfeOT-f — 7 U;U^Jt(pA3=p13+p33), Ifl^ilc p3AliH- 
lfi©7'ft-7 b;U^Jt(p3A = p31+p33)> pA1 \ZW,—&tiL<T> * V -V 
-7 MUii£(pA1=p11+p31)£iII!*-f -So . 

d<o (Dii^i* d <DiR y i# & ft /Mi ii # it -e # b*i£o 

Dmin=max(-p1 A x pA1,-p3A x pA3) 

D'=D/Dmax(D 7b*IE0)i§£) 
D'=D/Dmin(D *><^0)if 

r 2 =D 2 /(p1 A x p3A x pA1 x pA3) 

^(DISfrCitMlf (JslTAIC iruf^o Akaike's Information 

Criterion O B§) l*f=£& £ <!: (K.Shimo-onodaetal : Akaike's 
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information criterion for a measure of linkaged isequilibrium, Journal of 
Human Genetics, Vol.47 Issue 12 (2002) pp649-655) 0 

muzm* LTl^&tzli.Vfo y , >r-X • n > h □ — ;u Pel <D IB 5S@ P/f 
SUMMARY OF THE INVENTION 

=] > e a - * n m v m ii i ^ % tb -r & c £ i c & 0 

Z CD IS BJJ CD fg 1 CD ± ^ tJ ffl lc J; ft l*\ 3 > t°i-^ yXfAC, 2 

m±(Diife ; ?-^^ttf : -'$'ii(D^jia^^icfcit§aa : ?-^«¥^;ii^ 
£ -y- ^ o m m £ x -r x ? u «< ^ =. * - ± i z jt fx «i m i ^ a ^ $ 1* & fc * <o 

1, &2<Dfe£1ffi8B$& 1, m2(D«fe^^4i14f : -'$'l¥ra1'CJt^plHg^ 

fr IB * * » ^ I* , MIB=i >t'i-5vXfAl:, & «fc ffi CD fj IB m 
1* IS 2 0fe£SlMc;g££i±T;g£fe££j$£-t!K ^ CD ;I £ fe CD IB 
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zcDJ^fttifilclc^titf, «fc^£li1lf J -*l¥cD>r-x<i: 
::r\ c <d St p°p i* . miBJUE^fltttx-* f¥ cd & a *t #i <t ft Silfc 

*.b*l& : tC7)-£fo<g>o 

C(D «fc 9 ft^J^lCcfctili, ffl<&&3ia*£ ft 5itfc* 

Z CD % m CD % 2 CDfliJ ® 13 J: ft. It s =1 > t° - ^ v X x A IC , 2 &L±<D 
*:#>CD=3 >L° 7 7 h 0 x 7 7 P ? ^ A $S[ p d p "C fo o T , d CD £l P a P tt . 
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{4<7)tf$gx> H □ t°-^^tfc-r^>m^<!: ; ±IBHrfgx> ho fc°-(Dfii£ 

Zflfgl^CDtfj 3 CD filj ® IC J: I* . =1 > t° zl — • £ yXf 2 \ii±(D 

box, fftro 2 ^(DmB^&fii&T-zma&fefc+mitomm^w- 
-a- s j± & m * x ? i £ £ £ -r & ii m # ti & £ *i & „ 

z <z> & w c& fft a> ft « a t/ a& * i* * JsiTa>56wa)«a<z)*jfi^»<D5iic 

BRIEF DESCRIPTION OF THE DRAWINGS 

0 1 lis *%w<D-mmMizfrfr%i/7.Tj*mrfL£iftw?&tzto(Dm. 

H]2A~|I|2CI* N All ¥—5 ts *T — X-u > h □ — ;Uf¥(D>I$I^¥ 
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07 14, ^--x £ p > h n-)\,&<Dmm*w-ffimz£M&mLtzifcm 
0 8 14, monMmmizfrfrzmm^mZTFt ? n— K 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

0 1 14, zommmmizm^^ y? bo^rz-ox h- 

;U L fc V X t" A $ IftBJJ t & tz tf) C7) £{*fltj$0 "C & & o 

Z CD V X T A 14 , CPU1, R AM 2 S^Atii ^]SU 3 # I* * *l T 

? P 7 A ^ SB 5 lz I4, C <D%W<DWWl\zMMt Zt><D<Dftm If 3 t , 

^tifcx-^ A^e>»»iji=^T9-r xo^tias^ja Lra«a^¥«fit* 

£ v h'j y £ X±lcg?iJ LT?^ 7 v IB. ft Z ft r>tz&> 
*¥S1 4 £ A< ifo £ *i T l^o 

C*l &0>fltJ$££ 7 ~ 1 4I4, HI^ICI4, P > lfa-$ vXf" AlcfS 
It £ *l *: / \ - h'f-f X^7l|(7)lBli^<*lw, flbftgBtttttt (CD-ROM 
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zfa?=?A s ttet>*>^ >tf^-S >>xf ACJttSJ^tifelio *L 

* 

X. ±Umf&^m7 ~ 1 4li, ffitB CPU 1 d^oTill: RAM2±lZR? 

1 5 A<ft<*$*ir*5 y , friaa 1 4frb<Da*i*;i<D^ = $ 

tefcftSS 6 I:: $A £ ft 6 o H 2 Alc-i£*£M (H^TM* SNP bUm) <0 

-< -y—y is )is(Dtfc^ it r 3 j ic, ^ vv-7u;i/t7^t-7u;K?)^ 
fa? r 2 j tLti^, cct^ vt-7i/;i/tl*-fiSWi:it^L\ 

7 \s )l £ tz It 1 4 -f — T U;U^-ftl^-^(D2-D?J#-oTl>^ii^li^ 

* ft * *i - o # s £ it us»^i^fn £n?tf*i*o m 7 * r»j 

i:i?*7A 1 9ii roj a^-x (II), r 1 j > h n-;u (M 
TRAM2±i:3t G -$ti§ 0 fit, roj (D^-xHi rij # n > 

h n-jimiz^-t %#mLs zti^tiomiztt lz*<7d<< x#£t 
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r 2 X& 0 lzifiHflt<D*SI*Ml£i4l::l*fc£ y Mtffcl*;: t ZMVfct 

ho 1 t znmt&o Ltztf-ox. m 2 

B, C(T>mX\t, SNP1 <t SNP3 J&<3£l*ilffi SNP2 £ SNP4 

Xx-* 0 g $£ * ¥ @i fit <h 3 > h P-./U-r-^ a>atft^¥«rfit*#>*f6 

SP^^m^lt^ C <t^-e#<So fciJlliEl2B, C (D m X I* S N P4 <D $l] 

tfg^itofcfiifcfcoTfcy* ^-Xifi3> h n-)imoir-$ izm 
&&&¥Hi1 1 tfUfrSti, frlHT?*Af=#afll5F 3 F«fitlc3r 

siofetfM y gx b*is 0 ft ©a y attfftiiifc itij te a * a ^ ¥ 
1111 4 a< n ft £ ft , »j y s r e> *i fe m e se sumo) ^ ^ « fit 1 11 1 * 
^.btis Miexf x^u-f 1 5±iz7hy^^xt>ticafe^bnr 

feffi (H:0~ 2 5 5 k gj£ (S:0~ 2 5 5) &tfBJlJt (B:0~ 2 5 5 ) X 

(hsb^jC)o z<Dtzto. fr ib ft * ¥ is 1 nt Ei3icjF-r 

-S) o 

m 4 14, C<7)fe£&^|II 1 1 & # tH 2) ^ ¥ II 1 4(Z«k£*!lg7P — 

* 

*-*\ $fd3£*ifc^--x?i£ l < i* ^ > h n - jurno) MB* m®.m <d 



-8- 



fir, us l£ -fe ;uc o -c % fcfcfr L-cfcafefcjt^&i-ft 

otfeti, & jt & i/bs it £ n: ta -r & Utv 7 s 3) 0 -rft*>*>* Misfe 

t? zo>*ife»tt-ci*, 0>Ja.i*=] > h p-;u»icii* (o), 7-- 

1. 0$, -t©flllC(6 Ct 2 5 6 Pgli (0~ 2 5 5<7)fil) OjgjK&tfH 

jticayar, atft*¥«tt#*< ftfttfftaisifB cfeffi-e raixj 

fit, 4 I*, ±15x^X^1^^^-^ 1 5±l:i*£ 

fit® Ls #*;u<Da«l¥ffitt££*LfcfeT?1I£&*a^<D®«S*£ 

(Xf'^S 5 % Xf-y ?S 6) 0 COmtfoteBVlts ±S2H S B T? 
^ft&fex-* * R G Blz2£& LT**1"ftcfc a left oT l>*o MS1£ 

■b;Kcoi^TJsi±o»a^»7 Lfcft £ r a> -iz juc o r flu 3 # 

*t7fr£fJ^L (^f7^S 7), ®7 Lt ft It *l I* ± IE X x y 7 S 3 

~ s 6 o>M£tR y T&to 

iciife-ea^£ft&#\ ccDii 5 icfc^r i*g|*a>M± % £ ^ -e <d 

^±fBiS®(7)>-rL-7t<^>2 3.2 4TfSS?T?#S«fc 9 IC ft o T IV& 0 
;I fe & g T* I* , #Stf5-r^-tr;KDffi®feO) R G Bil^^ffl LT± 
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$±lziSfl$jF-f <6 0 1 orotJH:outy±(J)ii^i7 Lfc&btf 

x-^ **icfjy#i+r^* 0 Lfctfor, ;i fe 3 <t> n i* , $t^# 
tfrnztto. 1-efcy, «u *ofe3&<Jt< b*;u-c*;ife£*u life 

9tifeU, jH^ftfedfr o r $ bic 2 7 -c -f -tz li , Jr — xtf 
0. 1 1? , =1 > □ h — 0 . 0 -efo&fctojlH^-efc&o 2 8t^t 

bO)^SI*, JlttWlcli* Hfi 12 ;! «J 3 # m 1 2U:fclvT, ;Ife-f3 2 

mtexm£LxnfF?zzkiz& y , ft ©fly *<***^i*-tcicaift 

0iJ;Ltf> ± IE - * JfcJB «8 T? I* , x»t =1 > h p-;u»© 2 o£tt 
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*>it£¥«1£FBl(D££*abTfcl*T*fl!>*#lcie CTfeJ^ft^ J: o 
lz Ltt^L^o C0ii£l*^-Xl*<7)&ft*¥<£Hii<!: p > h P- ;Hi£ 
LTilil^McDM^tfK -1. 0 - 0 0 ^ 0) til £ I* W 

J: r> icfij y & 0 

)\,&0?-$ <D£&f& y . 0) fc & i§ fiff <7> <fr £ ^ * LT l^e -t;U3 
5 li.P > h P-;u£ft*tlc LT^-X#0. 1 f£ It* £ l^i§£-e * o 

t^--xii(7)fii^/h$tMi^iiwiciijyMitTfe^o -1. 

0 ~ 0*j»l*Wlc % 0-1. 0 li^lcfij y ST^o t$£*HiI 

iM5if»L^fei=ti y atti^, ffl#<Z>*J&<£<D 

^fcs £$K K.Shimo-onodaetal : Akaike's information criterion for a 
measure of linkaged isequilibrium, Journal of Human Genetics, Vol.47 
Issue 12 (2002) pp649-655 \Zyjkt <fc 5 K AIC (7) 54 £ t =E =f )l £ > ftM* 

4 0 rt-f -JRfil-P AIC lc <fc £ afl^ ¥«<Dffi£ffll> I* * Oil© 

* f= s fel*. ftil <7) ^ ?F f& 5* , W ^. li R G B ^ C M Y K {Z £. & & (D V lib 
ottll^ *fcs ±fBH S BSC-efe£fc£ LfcSfe, f (Dfe$ R G Blc 
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^^-a^LTfc^-cfrbs : &-tz;ui5]±(Dfe^;ifeLrii6ic^-r t *:a 

lC}gfea^£±J#-r<i>cl: 5 CLfcA^ Cftlcj^Stia tOTMitel^o 
g] 5 I c fjk ? £ o te £ if £ ± m it ? I c A * t - $ b E I £ 0 6 I c tf -f ;! fe 

TFZftfr?, (Xx^^S9) 0 fit, :ros^fe$ 

£> ( X f - y ? S 1 0 ) o 

ZO) <fc 9 te££lc «fc or £ , ± IH - 31 Jl 0>J d: £ d i: -j&< 

X £ £> o 

to> -elite < s 1 xii-t-HJ2i±oae : F-ffi(i$tta Lril«i^¥(i** 

^§ct:3l:LrtS^o 1 OfD^lf-i' lc # £ ft 6 itfc ^ & 
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* V\-7 Vfrt^? 4 -y-7 MU<D||j£A<JSta LTl^ilfi^fi£te£ft 

\ — 7 Is )ls t~? -4 i~ — T MKDjDg^ft^ft p, q(0<p or q<1 V p + q 

1f«i> h □ t°- = p • log2(1/p) + q • log2(1/q) 

log2()l*> 2%J&b + &*t$LVlbho C(Dcfc5lcLT3fc#>b*i 

fdfi^x > k □ if -its * ti ? ft 0 ft * M ii <r> 7 i^u£Jia>*SJSa>£ 

tts^rsttu m 1 o>mB=FmiiLbt$> uf^sn~si4). 

1 <D «fc^&te<hM<^£frtffc iff $6 x > h □ t°- 

^a^<t^^m2<7)ftfe^j^^^ji^-r^o ccD^a-^ttfsx^ ho e 
1-1 pn 

1-3 p13 
3-1 p31 
3-3 p33 
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tf $8 1 > h □ t°- = p11 ■ log2(1/p11) + p13 ■ log2(1/p13) 

+ p31 • log2(1/p31) + p33 • log2(1/p33) 

ff^SH, S15) 0 

p111, p113, p131, p133, p311, p313, p331, p333 0) 8 Wi <D ifefi £ <D 1 1 $E 

3 JH&CDti fflx > h P t°— = p111 ■ log2(1/p111) + p113 ■ log2(1/p113) 

+ p131 ■ log2(1/p131) + p133 ■ log2(1/p133) 
+ p311 • log2(1/p311) + p313 ■ log2(1/p313) 
+ p331 • log2(1/p331) + p333 ■ log2(1/p333) 
H& IE 7 9 <f XVfclZ LtzM 1 s m2<7)il^^^<4lC^LT> i^ff 
E(Dffii4^m3(DMi4^M<i: L T mSVtetf b ±lE0)1f «x > hP t°- 

0>fifcT&tt<!: Ltatt^. WTISltilctM l*m<7){£*i ^iian-r 

^ < C <t A^^^fe'So £ blc-$Mb LriB«-T 3 <t , & T is )U a* m ft 

^frttO/'S N L. ^ft^tltf A1, A2, A3 AN tt 

& 0 ^tl^tlCD/^ — yom&tf pA1, pA2, pAN«t^--i>o - 

Z V. pA1 + pA2 + + pAN = 1, 0^pA1, pA2, ..... pAN ^ 1 <, 

H = pA1 • log2(1/pA1) + pA2 ■ log2(1/pA2) + 

+ pAN ■ log2(1/pAN) 
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*i£ Ltai\®£\z\t. LZi^mzmm ut^^t^ 

f'^S1 6, S1 7) 0 f Lt, ^ <Z> J: 5 lc L T L * 1 ~ * n 0 
T ? ? S 1 8 ) 

L^KD|IJ££p > h P-;Uif £: >r-Xl* t (7) Pel J£ $£ U 

-rX(D¥^if^x> hp e- 

£ blc, ±IBfflfgx> h p tf-<7)fi!gi*£SIii*¥iifi!<i: Ltffl^t 
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What is claimed is: 

e^fls i= as it & ins^ $ ;** £ it * <Dmm £ 9 < x y b 4 =E - $ 
fft(D 2 -Doings ^«i4T-^»a)#ae^ffitta)iifli^¥«tt$, 
* a khub? x7*u~r ^-<$j-±ic$^$-ti-§j±^a^ft*o 

IB ^ * f I * l*^ IF IB a > tfa — * y^f Al:, itfc Hii 0) M f B 
IK £2<Dfe£SlM::£££l*T«£fe£±JS£l±* C<7);I£fe<DIB 
9J^m 1 . »2<Dx-*l*IH]<Diitt*«r¥fl|]tlfc*8»£ LTiJlBf^ X 

* = * - ±ic *><d -eft & 

3.IS^« 1 IB* 7 7 h l 7i7^a^7ASp t pl:fc^t, 
5. fit* Jg4 IB*a>3 >tfi-* 77 h9X7^P^*7A|! B D Bl:fc^T, 

m is ins * a & £ is y at?fc«>fl)*s*i*, 

1 0XI*2l2l±©Jie : flSttfl)i»fRx> hP t o -£##>$^ii£. 
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H& IB 1f fg x > h □ t°-l*. iHg*ffiifc(D* S?*-7 L^Udft-T &7>f 
t> (7) "C fc -5 „ 

8. P > tfo.-* v^f AIZ, 2 &± (Differ ^tillx-SSICD&it 

^-Micfcit^jia^^^^^/H^^-a-^rc^op >tfi-$ V? hoi 

HillBP > b: a. — $ yXf AC, ft E 0) ilte ^ £ t£ 14 x - * B(Df-$ 
lWlSite* #*®ft*<D 1 XI* 2 J*L ± 0 & Sfc ^ Jlft <£> 
±fBti$gx> h P If — 0ffi£Jt8L TflJKffiS*** 

m is a e ^ £ t£ it x - * a* tfr is «b s st ^ <t £ * a a ^ m <£ ihi o> a m 

A. 

9 . H*]S 8 ffiKO) □ > t° a - $ V 7 h 0 17 ^ □ ^7 Ai n B pC ^ t , 

flJiBti $Bx> h p tf-li, ills ^ M ft <D * vv-7 U^l^tST'f 
<D ffl £ i* t % O m JS £ ffl ^ "C 4 b ti 6 t <D V fc €> o 

10. U > ^2-^ vXxAIC, 2 1*1 ± 0) itfc ^ £ t£ 14 x - $ #<Dfc 
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$ - ± i z jt $x pj m i c m * z 3 /= #> (D 15 & t» fc o x % 

1 1. It $5 1 oi3t£0>:£&icfc^T. 

mr le « i g i* , ^-ita^ffiiioiwiBig 1 » m2(Dfe$s^icji^$ 

1 2. It $8 1 OlS«<7);5;£|zfc^T> 
1 3. ffi$Sl 2 fSte<D^;£l::fc^T> 

1 4 . It$8 1 3 IBftO) □ > t° a. - £ V 7 h 7 x T J □ y 7 Agi P a p Ic.fc 

1 ox i* 2 j*l ± <£> it a ^ & ti 0> it $gx> h □ t°-^^^^x?i<t , 

1 5. it^II 1 4lBScD^;ilcfc^r , 
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1 6. =i > t°^-£ vX^Alz, itfc^£t£14x-*S¥£>&itfc^& 
I c I i £ it € ^ ^ «i ¥ £ ;H % £ 1* * <7> m £ £ x f x ^ b -f ^ - $ - ± I z 

m.7KZVZ>tz#)0^ > ta-$ A gf p Q q o T\ Z <Z) g[ p°p I* , 

bUIB^ LSI #fillcftj£-f s C(Dfe<0E$iJ£ft 1, 12 

icfcMt £ ite^*«r¥ * 0) $S m £ x >r x^-f =E-^ -±lc 

at, 

0 t - S II M CD il ft * ffr ¥ fit it « JR t LXMtZ? << XZf l"( * - 
±Ka^£i*&&M*ffi¥filJ£$£$q : m^IfI£ 
£*f-f 



-19- 



ABSTRACT OF THE DISCLOSURE 

a n p^fcoT, Z(Di B D pl*, IBtt»tt£, d ®IB1gJ£# $ *l □ > tf 

fe 1= * l dbs * -r * fe a * t , 
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